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Summary.-Between 1965 and 1978, 430 cases of Burkitt's lymphoma were evaluated
at the Burkitt Tumour Project, Accra, Ghana. During this period a change in the
presenting features occurred, in which abdominal disease increased and facial disease
decreased. This change was especially apparent in males, in whom the proportion of
cases with abdominal disease morethandoubled(X2 timetrend=25.99, P=0-00000017)
We speculate that the change may be related to possible changes in BL incidence.
BURKITT'S LYMPHOMA (BL) in tropical
Africa is the most common malignancy of
childhood (Brown & Wright, 1967; Olu-
fame, 1975). These tumours in Ghana, as
elsewhere, aregenerally clinically apparent
either as facial or abdominal masses, or
in both sites simultaneously (Biggar et al.,
1979). Over the past decade we have
observed a consistent andhighlysignificant
rise in the proportion of patients with
abdominal tumour, especially among
males. We hypothesize that this shift may
be related to a declining incidence of BL.
METHODS
All patients diagnosed as BL by the
Burkitt Tumour Project since its establish-
ment in 1965 at the University of Ghana
Medical School, Accra, Ghana have been
included. The great majority (92%) of cases
were histo/cytologically confirmed according
to standard criteria for the diagnosis of BL
(Berard et al., 1969). Slides were evaluated by
Professor E. Christian, Chairman of the
Pathology Department, University of Ghana
Medical School, who was usually present
throughout the period of the study, or by his
staffin his absence, as well as by investigators
of the Burkitt Tumour Project. Tumour site
was determined on the basis of pretreatment
evaluation, with involvement being assessed
only on clinical examination. Radiological
studies were done as clinically indicated, but
not systematically, and therefore not used as
a basis for tumour localization. Necropsy
results could not be used to determine tumour
site because this study focused on pretreat-
ment tumour site and very few patients died
before therapy; such patients almost always
had very advanced abdominal tumours that
were clinically obvious.
Patients were categorized according to
whether or not there was facial or abdominal
involvement. Tumour at other sites was not
common; details about the range of possible
presenting sites have been previously pub-
lished from this project (Nkrumah & Perkins,
1976). Four groups have been discussed:
1, those with facial but no abdominal tumour,
termed "facial only"; 2, those with abdominal
but no facial disease, termed "abdominal
only"; 3, those with both facial and ab-
dominal, termed "both"; and 4, those with
neither facial nor abdominal, termed
"neither". "Any facial" was thus composed
of Groups 1 and 3, and "any abdominal" of
Groups 2 and 3.
Trend analysis was by the method of
Mantel (1963). A previous publication has
discussed the difficulty in assessing the true
incidence rates of BL in Ghana (Biggar &
Nkrumah, 1979). Therefore we have utilized
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TABLE.-Number of cases ofBurkitt's lymphoma by site of tumour and sex
Facial only
Year M F T
< 1968 19 6 25
1969 15 4 19
1970 14 7 21
1971 15 3 18
1972 14 3 17
1973 4 2 6
1974 13 2 15
1975 14 5 19
1976 10 4 14
1977 1 1 2
1978 11 1 12
Total 130 38 168
Abdominal
only
M F T
4 6 10
2 9 11
4 7 11
4 8 12
7 6 13
11 2 13
13 6 19
9 8 17
15 4 19
18 8 26
9 6 15
96 70 166
Both facial
and
abdominal
M F T
5 5 10
3 2 5
0 6 6
4 7 11
4 5 9
4 1 5
6 4 10
5 4 9
2 4 6
5 6 11
1 3 4
39 47 87
Neither
facial nor
abdominal
M F T
1 1 2
1 0 1
2 0 2
1 0 1
1 0 1
0 1 1
0 0 0
1 0 1
0 0 0
0 1 1
0 0 0
7 3 10
Total
M F T
29 18 47
21 15 36
20 20 40
24 18 42
26 14 40
19 6 25
32 12 44
29 17 46
27 12 39
24 16 40
21 10 31
272 158 430
case numbers and proportional changes
rather than represent these changes as rates.
RESULTS
Of 430 cases, 39.3% had facial disease
only, 38.6% abdominal disease only, and
19.8% both facial and abdominal disease.
Only 2.3% had no apparent facial or
abdominal disease. The overall male:
female ratio was 1-7: 1, but cases without
apparent abdominal diseasewereespecially
frequent in males (3.3:1) whereas those
with abdominal disease were almost evenly
distributed among males and females
(1*1: 1) (Table).
The age distribution of cases by site of
disease is illustrated in Fig. 1. Females
were slightly older (average: 8'4 years)
than males (7.9 years) and those with
abdominal disease only, slightly older
(8.6 years) than those with facial disease
only (7.9 years). Analysis of age variation
(mean and median) over time revealed no
obvious changes within any site ofinvolve-
ment. Overall, however, there was a
gradual increase in average age at presen-
tation in both males and females (Fig. 2).
The striking increase in males with only
abdominal tumour is obvious in the Table,
and significant atP =0 000024 (X2 trend =
16X527). At the same time, a less consistent
but quite significant (X2 trend=5-58,
P= 0 009) decline in the number of male
patients with facial tumours also occurred.
A slight decline in females with facial
disease only was noted but was significant
only at P= 0-093 (x2 trend= 1.75) and
there was no remarkable change in the
number offemales with abdominal disease.
Changes in the proportion of tumour
presenting at facial and abdominal sites,
a composite of the changes in facial and
abdominal disease during the study years,
are illustrated in Fig. 3. The proportion of
males with any abdominal disease rose
steadily (X2 trend= 25X99, P=0*00000017)
while the proportion with any facial
tumour fell (X2 trend= 12X73, P=
0-000179). The increase was especially
apparent in those with abdominal disease
only. Among females the proportion of
any abdominal disease rose slightly but
did not quite achieve significance (X2
trend=2-40, P=0.06). The proportion of
females with any facial disease was stable.
By the later years of the study, the pre-
senting sites of males were proportionally
similar to those offemales. The proportion
of cases with facial disease declined in
both males and females as age increased
(Fig. 4).
Two years showed significant variation
in the average case presentations. In 1973,
there was a marked decrease in case
referrals ( > 2 s.d. below average) from
which males with abdominal disease
appeared to be exempt. In 1977, a marked
decline of males with facial involvement
only occurred ( > 2 s.d. below average).
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We attribute these to chance variation
among a large series of stratified observa-
tions.
DISCUSSION
The most striking aspect ofthese data is
the marked increase in proportion ofmales
with abdominal involvement. Several pos-
sible artifactual explanations have been
considered, none of which satisfactorily
explains this change. There were no
changes in clinical or pathological evalua-
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FIG. 3. Percentage of cases with any facial or
abdominal tumour by year of piesentation.
* * male; 0- -- female.
tion of the patients during the study
period. New clinical investigators were
introduced in 1969 and 1975, but the
observedpattern transcends thesechanges.
One possible explanation is that cases
might have been presenting later in the
course of their illness and therefore with
more extensive tumour. If so, a higher
proportion of cases with both facial and
abdominal tumour should have been
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Any Facial tion of facial tumours than in low-inci-
dence areas (Morrow et al., 1974). In over
600 Ugandan cases, for example, the age
peaked at 5-6 years (Burkitt, 1970) and
°- - 60% had facial involvement (Burkitt
--o--4s\ /& Wright, 1966). However, in the United
States, or low-incidence areas, the age of
112 cases was much more variable (with
a modest peak at 7-9 years) and < 20%
had facial disease (Levine et al., 1975). In
this study we see a trend towards rising
(5 6-7 8-9 10-11 12-13 >14 age and falling proportion offacial disease
that is thus consistent with a declining
incidence.
We have previously described the diffi-
Any Abdominal culties in ascertaining incidence rates in
-0 -Ghana, and suggested, based on compari-
.0- -0 < sons ofsmall well surveyed areas, that the
0,-' ,^ incidence of BL may be lower in Ghana
°0- / \ than in East Africa (Biggar & Nkrumah,
1979). We suspect that our rates are
falling, as it requires increasing attention
to surveillance and solicitation of cases to
maintain a steady referral rate. In the
carefully monitored area of North Mara,
5 6 8 1 1 Tanzania, during the same period, a steady
(5 6-7 8-9 10-11 12-13 >14 decline has been documented (Siemiatycki
YEAR OF AGE et al., 1980). Furthermore, we observe in their data an increase in the proportion of
-Percentageofcaseswithanyfacial or patients over 8 years old in the last half
minal tumour by age. * * male; of the study, when the incidence was
clearly falling. It would be of interest to
d, whereas the actual increase in determine whether this decline has also
nal tumours was seen predomin- been accompanied by a shift in the pre-
n cases without apparent facial senting sites ofthe tumour.
ment. A second possible explana- The changes in tumour site that we have
that physician awareness of the observed have been especially striking in
ation of BL as an abdominal males, but there is also a decline in facial
only increased with time, leading disease in females which parallels that in
patient referrals with this presen- males. However, the excess ofcases among
However, this hypothesis does not males has remained stable despite these
the observation that the increase changes, with the net result that the
with abdominal disease occurred distribution of tumours in males now
iong males, while referrals for non- resembles that of females. An excess of
ases showedno differenceinreferral males with BL has been found regardless
'Biggar et al., 1979). of incidence (Burkitt, 1970; Levine et at.,
have no explanation for these 1975) and has been found in other lym-
3, but suggest that they may be phoid malignancies of childhood (Grundy
to a declining incidence of BL in et at., 1973) as well as BL.
In high-incidence areas, BL has a The reasons for a change in the present-
r age of onset and a higher propor- ing tumour site, and any relationship this
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may have to the incidence of disease, will
remain obscure until the aetiology ofBL is
better understood. African society is
rapidly changing in many ways. Endemic
malaria, a possible co-factor in the aetio-
logy of BL (O'Conor, 1970) appears to
be declining in intensity, at least in Ghana
(personal data). Improvements in housing
and sanitation may affect age of exposure
to Epstein-Barr virus (EBV) (Henle &
Henle, 1970; Biggar et al., 1978), another
possible co-factor. EBV infection is, how-
ever, still occurring early in life (50% by
12 months) in Ghana (Biggar et al., 1978).
Confirmation that a change in presenting
features of BL is associated with a declin-
ing incidence may suggest new directions
in aetiological research.
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